Cesium ion-exchanged ZSM-5 zeolites of high Si/Al ratios were found to exhibit distinct catalytic activity for selective dehydrochlorination of 1,1,2-trichloroethane(TCE) into 1,1-dichloroethene(DCE) at
Introduction
Selective dehydrochlorination of 1,1,2-trichloroethane(TCE) into 1,1-dichloroethene(DCE) has been proved to take place only on basic substances such as sodium hydroxide, losing both hydrogen chloride and their basicity1).
The catalytic elimination, i.e., recovering hydrogen chloride, has been explored to save the basic substances at the same time.
Although many basic catalysts have been examined, none has satisfied both activity and selectivity at the same time2),3). Among them, however, cesium salts such as chloride and nitrate appear most promising4),5).
Their anions as well as their supports have been proved very influential6).
One of the present authors has studied catalytic activities of ion-exchanged Y-zeolites for dehydrochlorination of TCE, proposing the basic nature of alkali-metal ion-exchanged zeolites7). Later studies reported the strong basicity of Cs ionexchanged zeolite8). Tosoh Inc. has patented Cs ion-exchanged zeolites for dehydrochlorination of ethylene dichloride (EDC) into vinyl chloride(VC), assurning that the zeolite behaved as a base in the reaction9), although the reaction can also proceed through the radical mechanism as postulated in the thermal reaction10)
The acid-proof structure of ZSM-5 is attractive to exhibit its stable activity elevated temperatures of the elimination reaction where hydrogen chloride is continuously produced. In the present note, catalytic activities of Cs ion-exchanged ZSM-5s' have been studied in the catalytic dehydrochlorination of ICE into DCE, to find higher activities of sufficient stability at selectivity above 80%. The high surface area of zeolites may allow the highest efficiency of Cs ions introduced by ion-exchange. The Si/Al ratio of zeolites may be very influential on activity as well as on selectivity because the ratio is known to influence acidity7).
Experimental
The catalysts were prepared by ion-exchanging Erionite (Si/Al=7. partial pressure of TCE 0.05atm, total flow rate (H2 carrier) 70ml/min for the flow reactor. TCE and reaction products were analyzed using a gaschromatograph.
3. Results Figure 1 shows the catalytic activities of ZSM-5 (Si/Al=60) ion-exchanged with CsNO3, cesium acetate, and CsOH in which exchanging with CsOH exhibited very high activity.
However, its activity decreased sharply and then gradually with the number of pulses repeated; after the 8th pulse, the conversion remained at about 10%. The selectivity was as high as 90% regardless of the level of conversion.
Part of such decrease in activity may be attributed to the CsOH remaining on the surface.
The CsOH on ZSM-5 lost its activity when it was converted to CsCl. Extensive washing after ion-exchange to remove the CsOH resulted in the stationary conversion of 10% by the 3rd pulse while the selectivity remained at 90%. The activity of ion-exchanged ZSM-5 depended on the anion of Cs salts although the selectivity seemed unaffected (always around 90%). The extent of ion-exchange may depend on the anion. When the interval between 5th and 6th pulses was prolonged to 1h at the reaction temperature, some increase in activity was observed as shown in Fig. 1 . Figure 2 illustrates the conversion and selectivity over ZSM-5 (Si/Al=60) ion-exchanged with CsOH 
